Characterisation of the sites of DNA damage-induced 53BP1 phosphorylation catalysed by ATM and ATR.
The 53BP1 tumour suppressor, an important regulator of genome stability, is phosphorylated in response to ionising radiation (IR) by the ATM protein kinase, itself an important regulator of cellular responses to DNA damage. The only known sites of phosphorylation in 53BP1 are Ser25 and/or Ser29 but 53BP1 lacking these residues is still phosphorylated after DNA damage. In this study, we use mass spectrometry-based together with bioinformatic analysis to identify novel DNA damage-regulated sites of 53BP1 phosphorylation. Several new sites were identified that conform to the consensus Ser/Thr-Gln motif phosphorylated by ATM and related kinases. Phospho-specific antibodies were raised, and were used to demonstrate ATM-dependent phosphorylation of these residues in 53BP1 after exposure of cells to IR. Surprisingly, 53BP1 was also phosphorylated on these residues after exposure of cells to UV light. In this case, 53BP1 phosphorylation did not require ATM but required ATR instead. These data reveal that 53BP1 is phosphorylated on multiple residues in response to different types of DNA damage, and that 53BP1 is regulated by ATR in response to UV-induced DNA damage.